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(54) TDMA DATA RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a TDMA data receiver where the influence 
of a notch in a reception level caused by fading is mitigated and an AGC operation 
for tracking only a reception level fluctuation at low-speed is executed with high 
precision. 

SOLUTION: This data receiver is provided with an AGC means 2 c for controlling 
the amplitude of a reception signal and is constituted by measuring the reception 
level of a self station destination receiving slot and setting the gain of the AGC 
means as against the self station destination receiving slot of a succeeding frame 
based on the measurement result. At this time, an in-slot reception level measuring 
means 14 for measuring the in-receiving slot averate reception level and an inter- 
slot average arithmetic means 1 5 for calculating the movement average of an in- 
slot average reception level from the present receiving slot till the receiving slot 
being N-1 frame before are provided so as to control the gain of the AGC means 
based on the arithmetic result of the inter-slot average arithmetic means. The 
influence of the notch in the reception level is mitigated by obtaining the movement 
average of the plural reception slots. 
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mm®m (ago #®fca«u asjasm^oy h 
©sfii/^nfeateu £©8i£*s*ic£-3n-c*©7 

i/-A©IH!afi7ns» htc*f-f Sil!EAGC3N£© 

y > £ ©MB-r £ C i: £ i: f -5 T D M A 5 s - 9 
isltto 

2 ] tula* n h p$¥i%mn^m<Dmn&m 
*ttmmiz£m?z<)-T-air£m^®*mtf. mm 
u ^ t - d ^*ai#a© m ti & m ^ r m m a g c ^a© 
$v yzmm-tzz ttttm.fr zm&m 1 ce*©t 

[81*313] A*fS5<iM^©fifi*{H»r4AG 
C^SftJWIfU gflSSfS^D-y hOgffV^fcjffl 

jeu £©as^£C2£-3^Tifc©:7u— A©ajajag 
{i^d<> hcc*f-r5HtifBAGc^©©y^ yzmiztz 

TDMAf-^§(18iictiUt, 

tuBB u ^; WJ^a# iu EI& J¥*£S * Wffi «fc t> ^ * t > 

^©J®"&t> aSE©g(g^ D y h ©^ D >y h 

ca-3i^TfflffiAGc^a©y-f >s»j»rs^i:*«f 

St i: f * T D M A ^- * Sff^Bo 

EU = 7-n^«^®©ffi*fefflV^T69EAGC^S 
-f > *»J»f 5 d £ £4$® t f * » JftS 3 £E«© 
TDMA^-^gfiSBo 

»531ffi©gfi^D <v hA»£N - 1 7b-Ai!ij©^:{§* 
h*Tf©a*©^»¥iS*«[*-r WD» hF^¥±9 

ffl^Tmif3AGc^a©'7'f tznmt 

■t 2> $mm 3 t Ett© T D M A 5 s - * gflSBo 



&?«SfiK:*»r*y=7'-D^»^afti8;H-, mm 

u - 7" - d ^t^a©m?j £« ^ r mm a g c^a© 
y -r > £$jap -r s z t & &m t -r s it $j@ 5 1 eis© t 

[»*JS7] A#-ragee^©fiiH*®JW-rsAG 
c^ia&^otu, a^swi^Dy h©g©u^i/fciii 

«^nv hC^-TSHJEAGC^acy-f >ftgftS-T4 
TDMA^-^S«^at*5^T, 

3SS©SM^Dy h©^a>y M*i¥i9SfgV-^;u* 1 7 
*A J Bk«*nfcHfi![«fc!)/J^t^SA»ft*l^f Sb^l/ 

buIba g c^©y-f xD&ihm&mmirzz>r- u > 

«H^S©SBIWe*i:mIE^^-U >^77^^M? 
^©SiRbfc^^-'J V^r^^fcftfflV^TffiFEAG 

c^g©y-f ^ssowrs^fc&^afc-rsTDMA^ 

[»«JS 8 ] mm* d.^ M¥3l3t*¥gi!©8t*@£ 

•J-7-D^«^®©HJ*4:H!rE^^-- l J ^77^ 
^^4^^S!©S^^?Lfe^^- , ;>^■7T^^^;$:ffl^^T 

ffiEAGc*&©y>f a^fcfcftafc-ram 

*S 7 Cffiiffl T D M A^-* §«^So 
[11*119] gufBAGC^cad^fl^-y-V^'J > 
^fflaiEftf s = 4f c/ (4k+l) (fiU f cttA 
*©^©(f*t^«aR. k = 0, 1, 2, ••) T-A/Dg 
jftfSA/DgEft^Si:, affEA/D*«l*a©ffl*© 
^•{-003(^111/2)^1^3111(^111/2) (m = 
0, ±1, ±2, ••) ©D-*;KS^ftsmELTx "C— 
^^•> ^©l^ffljES^ISVfi^^Q&mAI-a^-f ^ 

*;i/fi35E»«*at» fflEHffljffidrxvifii&aa-Qft: 

^**IS4><&«»* (P+ (1/2) ) fs (p = 0, 
±1, ±2, ••) fflTfi«»*|8tit5iiaiF!{l2© 

r i;^;i/D 7 -f ;^ t ill fiulB^Dyb 

;i/^©tB*£fflv>TH5BB§«^D-y M*iTOgfib-<;b 

Sraij^-rs - i: ftwatr sit *s 1 75s 8 ce«©t 
[»*jbio] fi5iBAGc^a©aj7jffi^*-y->7->; 

>^««»f s = 4f c/ (4k+ 1) (fiU fctt 
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Aa«#<©tt"W3i8BU k=0, 1, 2, ••) T-A/D 

£mtzA/-D£m&mt. MtBA/Dggs^g!©^ 

l^Ccos (n:m/2) Ms in (nrm/2) (m 
= 0, ±1, ±2, ••) (Da-XMS^ZmW-L-C. s< 

££r*tt«f"Mi*» (p+ (i/2) ) f s (p = 
o, ±1, ±2, •-) (DT^i8.fritm£-rz>mi&zFm 

i/ * ) V D — ) 7 4 ) 1/ £ CD Hi fi £ ffl X ^ — * ' * > K 

7bS.8lZ 13®© TDMAf-^ gff il. 
[0 0 0 1] 

[#SB£©JB-f£ftfl5#i?] **ifflH:, r-ff**itti 

joa* nifiEc ufc*©T?&*. 

[0 0 0 2] 

[t£#©tt«] &»Sfi&k£^e>ft£TDMA^- 

^ 1/ * t «o c i: *« Tf * 4 «t -5 1 a »*J SOW 
(AGO [UE§£lif;?-TV>£o £©AGC|alKBu gfg 
l/^l/fcJfc&T, TDMA7L/-ACDil^-r-^fi{i^© 

[0 0 0 3] d5Ufc«IIBSliit.SCe*©TDMA7 s - 

ft£^©^©tHif6"J»*fTfc-5AGC7>72i:, A 
GC7 > >:T2©ma*«8aMHftU-C'*-.X^> H©(5] 
fflfiEdl, S*J5£^Q*tB*-r*ia3Ktt««3i:, £© 
Iitt»S3Si)St5, A*S®fi^©if»t»«»»C 

G (n) =Go • 1 0-X (n)/20 
G (n) : n#i©§ff^D y ht©AGC7>7 , ®y 
1" > 

X (n) : 7U-AjSflB»CJgff*nsy-f >ffiHB3- 
K 

Go : AGC7>70Hf^» 

S (t) =1 (t) COS (27T 

I (t) : "C-^OKEBBfiRa- 
Q (t) : Kfi3S£jS^ 
f c :5«RF«*»*fcttIFffi«» 

±i£©s (t) tteSEtftjftsasauT^-^^yKt: 
fS©86i£«0-#l&££tis ^-*m> K©l?lffififcfl- I 



©^©ffiffl£»r/2£ffl-rs£ffi86fcAGC7'>7 , 2 

■T4*Jf«4 % 5fc, it£t&&95 3©|5j*B, fi£ffi73t 
tsns 2fg©S5iijgfiK^-*^*-rSD-y^7-(';i/^ 
8, 9 k. D-/U7-f;^8, 9©aj7j£^-f 
fi^fc«»^*A/D*«|»lO, Ilk, A/D*»»l 

k, "c-*vt> b'mmvmttncDBitix&zm^T-* 
a/dssisios \\(D&tiy->7')um£ bgf^D-y h 

£gBl4ks A/D*»SlO, H©A73«^tgtI£/?ra© 
ffiC £ * -5 tz #)<D-%.<DMm U *<JU £ 3S£ f 5 &*P 

ttl*-r*«HtSl7i:, AGC7>72f©y-f >©Sfb 

«ftfH»-ra&«>©;*4r-y >^7?^^&Mt5^ 
^— uv^r^^gpisk, «ncsi7©a*t** 

fll^ny ht-(DAGC7>7'2©y-f >Wffl§tf 
S§il9©t±j7Ji:^ADg[bTy^ >©J®fS^©ft*Sfft- 

s«#«jfgi320 k, c©«fl-«in»20fe*jffi-r*jniics 

21k i ?u-&(DMmm2t. mfrmw&2o<Dmtiit>f 

A&CD§fI;*n y h-CfflAGC7>7'2ffly-f >£:t£^ 
[0 0 0 4] 3©AGC7>7'2(i, SB^Di»HSt 

[0005] si i 2 i/-Axifc:nc»jt6-rs 

*ny b30£gMLTOSt>©k{g£-rs„ AGC7> 

£©y-r ^c«fif"j-st»©i:-rs. 

[0 0 0 6] 

(i) 

c:©AGC7 , >^ , 2lC«fc-3TfiBft!l»*nfcffi2iSS*ft»ffl 
3^©A*S««^S (t) 4»*SC«kora*il4t) 

[0 0 0 7] 

c t) +Q (t) sin (27tf c t) 

(2) 

(t) , B£f&5>Q (t) #*fc£BSftSo I UK Q 
(t) ttA/D£«S10, lltct^lty^WJI (k 
T S K Q (kT g ) (T g : A/D3ESSS10, ll©-p-> 
i/'J^HJtB) KSft^n*. 3© I (kT g ) , Q 

(kT s ) &s<-7sn>\;mmmm%mfcAt)£n. m 
%.(ommi33,izm.-oxmm£ti?>o 
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[0 0 0 8] -2f» I (kT s ) , Q (kT s ) fct*Dy '&r>X%\W?Z>< 
hrtSS L/^;uffl££l514KfcA*/£*U 012t^-rS [0 0 0 9] 

fS^ny hSOrt-ecD^SffU^l/Rs (n) £&5$fc 

r (kT s ) = (I (kT s ) 2 + Q (kT s ) 2) 1/2 



(k=0, 1, 2, 



M- 1) 



R s (n) = (1/M) 



(Zfcfck=0*>?>M- l*TfiD») 



• (3) 

Zr (kT s ) 

• (4) 



r (kTs) : KftSfeffil/^l/ 

M : Si^Df hrt-CCitVT";^ 

R s (n) t*{t-5n(inSgOg{f^n>y 
©flT-feS-t^f. 5$ (3) ©r (kT s ) 

ttr (kT s ) =1 (kT s ) 2 + Q (kT s ) ^ti,xm 
ULT*>J;<> d S2£*Pl''«;i'*i 2 *1S 
e (n) =R S (n) -Ref 
RefOfitt. AGC7>7'2t: £ fct)A*S(Ifg 
^#JS*S»£tt> R s (n) =Re f (e (n) = 
0) tta^tztZ. A/D*«»10, llOA^ffi^-efe 
SI (t)« Q (t) #3fS®Jg£<I (A/D£&g§# 

5o 

V (n) =V (n- 1) +Ke (n) 



[ooi o] «av»i7tit« ±ibr s (n) t&m 

ffliifi^e (n) ■&WtW-'?Z>o 
[0 0 11] 

(5) 

[0 0 12] C©KMM-te (n) fc*-5r-y> 

^7?^k (k>o) saurrs. fit, 

nvhtO^XSWil^V (n-l) fcfcin*U ffJ 
[0 0 13] 



= V (n- 1) +K (R 

-1) £IBxEbfc©fciu c:©ffi# 1 ?u— Afu (n-l 

[0014] 4V >«flffll3- H#6£S»3TS E 1 

2£ijs"f 1 yu— A'& (n+lfl) ©§<t^Dyh31 

X (n+ 1 ) =V (n) 
cfcot, * (6) , (7) ,tt)AGC7>72©^> [00 16] 

X (n+1) =X (n) +K (R s (n) -Ref) 
(8) «fc») AGC7>:7"2©y-f >tt 



(n) -Re f ) (6) 

HX (n+1) -?LT, 
2©Si7D5» h 31 <fc ^Su©/^©^ 5. >^*T-AGC 

[0 0 15] 



(7) 



(8) 



£t> a (i) 

&5$©<fcdtSfr£*U g«xnyb31 (n+l#g© 



Sfi^n^h) T-©y-T>G (n+1) #&££flS< 
[0 0 17] 



G (n+1) =G (n) • 1 0" R ( Rs < n ) -Ref>/20 



(9) 



'&^>T, S5 (9) <fc»K R s (n) ^Sipb^l/R e f 
t ©F^©SMA J 'J'> S<fc4«fc3K:AGC7'>:7'2©$ , 'f 

[0 0 18] £©«fc3K:, «©TDMAr-^§IIg 
El 1 2t?s-rg{gL/^;i/32©<t5{3. g 

■Sgffl^I/jWSii^? UM*£ttiS5»Ifc& A G C1W# 

[0 0 19] 

Ar-^Sfiglftt* El 2twfS©l/^U33ffl«fc 

hSlTfgfgl/^l'jWSKfcofctt&tCH:, fffl^Dji h 
30T-©gfSU'<;i/<&»e>?fc££ft;fc 17l/-At©AGC 
T>7'©y'f>G (n+1) fi, gfgxa y h31T*©g 



«i/^;i/C*f LT fctiSA&y -f > *#it S c i: C ft D * 

[0 0 2 0] i«Da*A*t:«t4A/D*»»"T? 
©ggftl * » * fc 46 1 U ^ R e f £ «fcgJW±C /J* 

<fc s«^bp,M* s ±f an u g« ^JK*s^fb t-r u * 5 t 
[0021] #$8ni§ti\ d o Ltz'&&(D?3m&.itm&:-r 

© b w- 1: iift-r * «*t a g c »^ & 

frft -5 3 #T- £ 5 T D M A =r— $ gfgigH &£ttt f S 
[0 0 2 2] 
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□ y hSBk^TAGC^a©^ >fBy»&ff*:3*a* 

jrrs^afcRw-rtr**. 

[0023] ^(Dtzsb, %m\s^)\s<r>j v^o&mttWi 

[0 0 2 4] 

1U gJS5S§M;*n y h©§{Sl^;i/£$J^U .1© 
«J£IS*fcaW^T&©7U-A©a«JB3HS.xny h 
Ctf-rSAGC^a©^ >S^t5TDMAr-^ 

y Mffl¥*S«*#®©85»<S*caS^V^"CAGC^®CD 
y-f ^ftftHB-rii-St Lfcfc©T*& t), «&©§:«;* 

[0 0 2 5] 2 K IB«6©^B^{±, * O y h 

Gc*a©y-f >ftawr*«t5cufct>©tf»!), *t 

[0 0 2 6] ft*«3{Cia*©^{i, atj-t 
©y-r VSift^-riTDMA^-^aeilMt^O-C, 

«te t 5 ^ d * h se si£© s« 

*D y b©;*n y hrtWStU^i'* 1 7 U— Abu© 

n&H««fcD/^?v^sA»&fls-r4u^u^*i^a 

l/^aflJ£¥a#£©l*JHe**Hffi£D/.h3o 
i:*IJ£bfc»&fc, sa-©g©;*n..y h©xn»y 

i^i/^m^u u^£*j£^a©*j£#*#u;ift© 

^4t©**m*n^ny hrtsf&i/^msi^ai: 
hrt^u^uBft^acHWfc*-^ 
-rAGc^a©y-f >ftfw»-r*«t-5t:ufct©"if* 



[0 0 2 7] gft&g 4 {3f3ij©^B^«i, c ©^ D-y |>rt 

^u^us^afflffiaft^tfttttsft-r* u-r- 
g c^a©y-f >$m -k'nts. oummz fem-c * 2 «t a 

[0 0 2 8] m&m 5 fClB«©#gBJ3t±. ^ D «y N ASM 

i"<;uH»*ac*^4aia£©gfi^D y h^e>N- 1 

7b-AmJ©SfS^n>y h $T-©&7J©fWF±9£}ft^ 

■ts^d <y nfflspj^sn^aftRw-, ^©^D^hra^ 
is»**afflawjSffl^TAGc^a©#''r >^mmt 

So 

[0 0 2 9] 6 CB3«©*9itix ^Dyh 

»¥a*»tt, •j=7'-D^aE»^a©ffi**flHr^TA 

GC^a©y-<>S:$lJffl-r?) iot bt*©T-fet)> if 

[0 0 3 0] flt$£ 7 K§3«©£gBJffcJ:, A*jTSSte« 
^©Sfl£frJ£p-r3AGC^a&JlilU g»JS»g>l 

d>> h©g{sb"<;i/£j«£u ^©aBtisstas-^v^-c 

©y-T >$i;£t5T DMAr-^giglt^it, 

14©Si^ d y h i» c, N - 1 7 l/-ABi©SS7 
D5>h It'CD^D-y M*i¥^Sffiu^;i/©^l&¥±£l : &?ll 
^-T5^D>y b?$¥-i%mW^&Lt, AGCfSffl^> 
©^b*$r$)JfflI-rs^'!r- , J ^77^**fflRit 

^7r^^*as?-r*^y— u >^7r^^f5^ai: 

i:4fflWAGCfg®y-f >*$iJ®-r-5<td{cLfcfe 
[0 0 3 1 ] il^JS 8 C IBiJO^B^tt, ^ D y h F^5piS 

«»*a©«iMe**?*»«[c«ar5 u-t-d^ 
»*aftifti^ , ;-7-D</^^a©tB7Ji:^'7--'; 
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> ^ 7 7 * * #6£^©©iliR b £ * ^- V > ^ 7 7 * * 

coo32] 9 iztmomm. m^m i 

^H«Sfs = 4fc/(4k+l) (fiU f cli 
A*«^©#«W3»ft» k=0, 1, 2, ••) T-A/D 

Ccos (ffm/2) &t>'s i n (7rm/2) (m = 
0, ±1, ±2, ••) <DD-i])Vm^§kWL-C, s<- 

*;i/S£l***ai:* 3 ©Piffle I atf iSSEfi8«-Qt: 
fr*n4fiii»ja»» (p+ (1/2) ) f s (p = o, 
±i, ±2, •■) ©*sja#*i»*-r*» iMi2© 

[0 0 3 3] If l 0 fcSB«©«i!J!au m^jS l ~W 

'J^ISfflSf s = 4f c/ (4k+l) (flU f c 
ttA*fflre©*'&ft*S, k = 0, 1, 2, ••) T-A/ 

Ds^t-sA/D^gi^iai:, A/D*s^a©m*e 

^ftc o s (7rm/2) &tfs i n (7rm/2) (m = 
0, ±1, ±2, ••) ©n— *;H3^ftSJ|LT» 

^*n**it»«aa» (p+ (1/2) ) fs (p = o, 

±1, ±2, ••) ©^Kfi&fl-feli&arrSiBlSV^© 

r (kT s ) = (I (kT s ) 2+Q (kT s ) 2 ) '/ 2 
(k = 0, 1, 2, • • • , M- 1) 

R s (n) = (1/M) • Er (kT s ) 
(£f*k = 0*>5»M- 1 ST-flngc) 
r (kT s ) rW^SIMi^^l' 

ft*, R s (n) C*»5nttnfIfflSi^Dyht 
©fBT-$>S^h?r^1-o (3) ©r (kT s ) 

ttr (kT s ) = (I (kT s ) 2 + Q (kT s ) 2) £ L 
Ttf-KLT&J;<, C©®^{i^i6-r^aipl/^*> 2 

R ave (n) = (1/N) • ZR S 
(S(ik= OA^&N- 1 STJDJO 
N : »»¥i9«**ff*aS©^D >y h» (N£ 1) 
KSSim, Rave (n) £**pL"<;He£gB16 

e (n) =Rave (n) — Ref 
Zfflfjg^e (n) t^^r-'J>^77^^K 

(k>o) a. ^ut, «^«sa520(i, #5$ 



^-f ->*^;ud— yt^ 7 visits 5^ s?£;ud — 
y^7-f ;i/^©tH**ffl^-C<-^^> KaWMBSfcfr 
ft IV A/D*«*a©ffiA*flHr^T, ^DyhrtSf 

firft? f D y b A/ 

D*«^l8!©m**»e>iSSfill«-r4ii:t:«fc»>, «t»)iE 

mtz is soisMMmzm % z. t #t- * s . 

[0 0 3 4] WT> #$fil»©£JiI©J&J!8fc:o^T, 0® 
[0 0 3 5] (!£ 1 ©£%©Jgffl0 fg 1 <Dmffl&1BM> T 

rts«u'<;i'«^SRi4*>6ai**ns^ny brt^iss 
(Di&mw-nfcmitfitz^ c:©«ff<ejg*?Bs©a«^ 

d-v hTf©5pJ9S©u^i:Lr»!(cSl7CUi*-r*^ 
d y M8l¥JS«»»l5ftfltil.T^4. ^©fte©«fiJc(i^ 
*©^B (Ell 1) fc^fcljj&sfc^o 
[0 0 3 6] «t, ^©Sfe&ttOiMtsfcoi^lMB-r 

[0 0 3 7] V^, 01 2©f(|7l/- A£43V>t\ R 
XO*s@^©Sfg^a-> hffe!), 3B£S«:*n*h30 

[0 0 3 8] AGCZ>7-2, itX««SP3 % A/Dg 
IftiSlO, 1H±> «£*©«« PI tSrf^Sff ft W 
A/D£&#glO, ll*»e>-y->^;HB5yi (kT 8 ) , Q 

(kT s ) cr s : A/vmrnmo. u<DD-y7<)>ym 

©^fii:ls]DJ:ol3> Si7D5> b30fcT©¥J9g®l<' 
t;i/R s (n) S#aSfcf£oTtf-jrr*. 
[0 0 3 9] 

• • • (3) 

(4) 

[oo4o] ifct, xvy\-m¥i%m»ffliuz, m&v> 

ft^»5pJS«l¥SfTftlr\ C©«IMg**aS©5©^ 

d y ^©^FiSgfil^l/i: LTtB^jl-So 
[0 0 4 1] 

(n-k) (10) 

h Hi ts J* ti £ S*P b ifr R e f © HfflKMe^- e 
(n) &*55lc«fc»)tH|t-r4. 
[0 0 4 2] 

(11) 

<f>*0»tt^V (n-1) iZlJQWL, l|HJW©^©ffiftH 

[0 0 4 3] 



(7) 
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V (n) =V (n- 1) +Ke (n) 

= V (n- 1) +K (Rave (n) -Ref) (12) 

(n+l#@) Dy hl\T-<DAGCT &T3o ZZX-&&n±, X (n+1) =V 

>72<D>f<{>*mfe?Z>tilsb<D®m-3-l*X (n+ (n) ©BlUtf/SAiTS 6©£1-£o 

1) £5$ (1 3) fc«fc!>S«U £©=J-K£g<g*D [0 0 4 4] 

X (n+1) =X (n) +K (R ave (n) -Ref) • • • • (13) 
£&s3(lK (1 3) «t»)AGC7 , >^ , 2©y-f > (iDSi^Dyh) ®^>G (n+1) #ft£*fl4. 
tt«5t©«t3t:H«f*n, gfi*D<yMl (n+lSB [0 0 4 5] 

G (n+ 1) =G (n) • 1 0" K (Rave (n) -Ref) /20 .... (i 4 ) 



ftoT, (1 4) <fc>), Rave (n) fcS^l/^I/R 
ef i:fflPI©WJ^<'S5J;9CAGC7>7'2© 

[0 0 4 6] CICidK, !gl©IM*Ji©TDMA^ 

-^gmswcau *d>v hiawgsawRisc^TSC 

(10) C*f*Dy hffl£»¥J9**ftfT*lr\ d© 

T^Sfctf), 0 1 2i.I^-fg{il/^;i/33©<fc-5 £g»© 

b31T?SfiU^;U#K<fcofe»£T?t>, yy?-©f5# 

G (n) =G 0 • 1 O-XMn)/20 
n#i©g{i7sO \y hf©AGC7>7'oy 



7 l/-AjllHSCM«f *ix*y-f >$IJ®3 



G (n) : 
> 

XL (n) 

— K 

Rave (n) = (1/N) • 2R S 
(2ttk=0*»&N- 1 $T?iD*) 

n : ^ftspiganntsfrj&asii^ny (n^ d 

L ave (n) = 2 0 1 o gio (Rave 
WIHSlTtt, -®L ave (n) 

e (n) =L a ve (n) -201ogio (Ref) 
= 201ogio (Rave ( n > /Ref) 
ft*, RefOfifitt, f££©gB£l3tB, A G C7>7 
2C£!)A;&5««^#fifi»J»*ft> Rave (n) = 
Ref (e (n) =0) fb-^tztZ, A/D£SH8l 

o, n©A^fi^T-fesi (t) , q (t) immvm 
mm (A/D«»s*«iainL*v^gjsECD«^fifi«[) 

VL (n) =VL (n- 1) +Ke 



mz-(d£mis. «+ £ m.m-r z mmm * a g c kkwt& a 

[0 0 4 7] ($2 ©3g%©BJB) $ 2 OUSi&ff^CQ T 
DMA^-^gfggStt, MtfitAGC/^T-oy-f 

i>, H2tiStJ:ac, Mffl3pjg«J|fflJlS©m* 

i) fc£t>t>#fcn. 

[0 0 4 8] £©SSsllT?tt, AGC7>:/2#ite£ ( 1 

(15) 

G 0 : AGCZ>7-©@W£i&o 
[0 0 4 9] «£*£&g|53, A/Dg&SlO, 11, J*D 

(n-k) (10) 

24tt, 3©R ave (n) fc*SC5*-r«k3fc*H8Mi 

s^nso chairs. 

[0 0 5 0] 



(n) ) • • 

©KM«^§ e 
[0 0 5 1] 



(16) 

(n) (17) 



• • • • (17) 
[0 0 5 2] Z©®iMfi^e (n) fc*$--y> 

^*7Ti7^K (K>0) ftlRII-r*. «#i?t#g|52 0fcfc, 
&5££^-fJ;?, £©SIJH§*£SiE©S«;*ny 
©y-f>SUffi§VL (n-l) fc*Jo»U ilflfflMg^ 

©fissjaff-rs. 

[0 0 5 3] 
(n) 



= VL (n 



(n-l) iEi£Lfc©tt, C©fB# 1 (n 

So 



1) + 2 0 1ogio (Rave (n) /Ref) K 

• • • - (18) 
[0 0 5 4] >fliiJ»3-H»±»26tt, 01 

2C^tl 7U-A^ (n+ 1SB) ©5(1* D y h 3 1 
t-CDAGC7>72C^ >SS£-r*;fc»©iWffll=i — 
KXL (n+1) ££f£-r£ 0 C©3-K*S 



(8) 



<8§S¥09-24 7 1 13 



mxvy h 3 1 cfc VwKDfiifeom ? >n-AGC7>7 "T &fc©i:-f £<, 

2 t«$&-r?. 0 CCT-ttMS±WTOM^* s fiKji: [0 0 5 5] 

XL (n+ 1) =VL (n) (19) 

.fcoT, &(18), ( 1 9) <t t), AGC7->7"2CD [0 0 5 6] 

y-f yum?- Hii^tt^tif^ns. 

XL (n+1) =XL (n) + 2 0 1 ogio (Rave (n) /Ref) K 

••••(20) 

Sfc, 5$ (15), (2 0) «fct)AGCT>7-2CD^'l' £„ 
>{±&5£©<fcd£Hfr£:f"U 3«*nyh31 (n+l# [0 0 5 7] 

I©§i7D-yh) T-©^ >G (n+1) #sfe££tl 

G (n+1) =G (n) (Ref/R ave (n) ) I ••••(21) 
t£r>Ts 5£ (2 1) itK Rave < n ) ^S^U^l'R fflgff^u y NT-cd^d y h pW^^H^i^ 1 7 1/ 

[0 0 5 8] d©J;3£, ^©SQB&BcdTDMAt* *l£SS27fc, U^;ua*tffl27fc:fe^Tl^e*#IIMfi 

[0 0 5 9] (£3 6D!QK©J&ffi) 83©HMB&JB©T j«tt» 1 (H 1 ) t*45 D 

DMA^-*gffijgSfci: N 3«*n«y b#y vfC^o [0 0 6 1] 3 0Se»atf^ XDyhrtSiM^/ 

*>ofei:§, *n y hrt^tejgfii/^ji/^ bt\ y>>5=- ai^SPMAs, El 1 2 K^f g{f;* D y h 30rtT-©¥±9S 

t^o*>e,4A»-3&5Wi^D«y hT?©^Dy hrtspJS* fgb^URs (n) ft*SlCti£oTiH|t'r*. 

©i"*;i/*ftto!>t:fl!ns«fc3ci/Tv>s. [o o 6 2] 

[0 0 6 0] i©5(g««tt, HI 3 Cwtid t» 

r (kT s ) = (I (kT s ) 2 + Q (kT s ) 2) 1/2 • • • • (3) 
(k=0, 1, 2, • • • , M- 1) 

R s (n) = (1/M) • Sr (kT s ) (4) 

(Efctk = 0>&»£M- 1 STing) Sffl/^l/Rs (n) £ 1 7 b— Ami©;* d y h pWiS 

r (kT s ) : WSSfcttl'^l' S«U^R S (n-1) t?|»JIU l&WfcSJft D #t&£ 

[0 0 6 3] mz. wvumn&mm* ito£ ( 2 2 ) [ 0 0 6 4 ] 
c?jvf-<fc -5 1 % m&.(D^m^ D^h t-©* D5/h fw*9 

D=R S (n) /R s (n-1) (2 2) 

l»IMg*DK:ov^TBBfiVthJ:^)/J^#^r^^:*|^Ufca^■ yhW^aU^Rs (n-1) BP 
CE!U ^x-y^irciiSfllU^l/Cy f^-CjEH hrtgfii^;i/Kg|9534©{ij7jR c (n) (± 

#'h<* <fcofcfc*|»fU affiCglS^Dy htfC^D [0 0 6 5] 

D^Vth : R c (n) =R S (n) (23a) 

D<Vth : R c (n) =R g (n- 1) (23b) 

(n) fc3S*U'«c;i^5*ai6A>e>Ui**ft*a*Pl/^l' [0 0 6 6] 
RefioBfflUffllte (n) £#5$ (2 4) CJ;D 

e (n) = Rc (n) -Ref (24) 

*JH819tiU ^©MMfl-^e (n) {c^-7--'J> D» hT?©*V >flHJW«^V (n-1) ££#DJ?L, #J 

^77^^k (k>o) &*»u «#?ftjias20tt, * awg^cDffiftMff-rs. 

a (2 5) CjjVr«fc5fc> C©S«L$S^t^£©§«^ [0 0 6 7] 



(9) 4WF09-2471 1 3 

V (n) =V (n- 1) + Ke (n) 

= V (n-1) +K (R c (n) -Ref) (25) 

y^T >«»3-K$B£»23tiU I7l/-Ai (n+lS [0 0 6 8] *<Dfztb, 5fc (2 5) . (7) iDAGC 

§) ©gffiXDy b3lX-<DAGC7y?2(D>f<< >£S T>72(D>f-< >0J®=3— h'(±&5$Kt£oTH£r;*ft 
^-r-StfeCSiJffll^-KX (n+1) ££J5S;U £©3 So 
-Kfttfi^Dy h31«fc»>lia©Br3£ffl*>f $ >n-AG [0 0 6 9] 

X (n+1) =X (n) +K (R c (n) -Ref) • • • • (26) 
*Jfc. (26) iUGC7>^2C!)^> 5„ 

tt2fc£©<fcd£S£r£tU S©^nyh31 (n+lfl [0 0 7 0] 

(D&iSxayh) X-(Dtf4>G (n+1) #ifc££;fl 

G (n+1) =G (n) • l 0"K (Rc (n) -Ref)/20 .... (2 7) 
ilEot, 5S (2 7) R c (n) tmW^'Ol'Re HWfl&OAGCRflsSfTfca^fctf-eSSo 

f i:©ra©^*S/jN^<*Sctd{CAGC7 7 >7 , 2CDy [0 0 7 2] ($ 4 ©ggffi©flgJB) Sg4©HiMi©T 

[0 0 7 1 ] C©«tdts i3oH»iOTDMA§ ISffiT* A G C Ty7<bf4 >4»tSSi 

M^ST-tt, 01 2CjjVrgtel/"W33®«kdfc:» Tr££cfc-5fc: L£&©T-& tK 14tSt<J;a(:> *n 

©gM^D»yh30CSIgU^;i/©>'*y^-/>«*oA>!) N 1 y brtS©l/'<;ua»ffl34©Ui*ft«»fll (t^>^;I/ 

7 1/-A^©g{i^D>y h31T-S(gb-<;i'A s K<*S® ffi) (3^g|-rsU-7-D^g|g|524 Sr{fx.-rV^o -t 

b-^MW£gi527#g{iu^©y y^-stftm ©flh©*jsRtt, m3<Dnmjfm (urn t^fc^fc 

iggMU^^rl^U-ABUO^Dy hftfjgfil/^ [0 0 7 3] C©g(g^BT-fcfcs AGC7>7 , 2^ $ 

G (n) =Go • 1 0"XUn)/20 .... (i 5 ) 

©4V >«rttfcfiro„ 

[0 0 7 4] hrtgeu^;uB»8B34i«fc 

D^Vth : R c (n) =R S (n) (23a) 

D<Vth : R c (n) =R 8 (n-1) (23b) 

CA&Rc (n) Z&tl-tZt, V-T-Vtr&imu Vt&tZnlr & 5 CfcHRffi (^^^l/ffi) tz£.$i?2>o 

fcfc, hrtS{gl/^;i/S^gl534©m^Rc (n) £ [0 0 7 5] 

L c (n) =2 0 1 ogio (Rc (n) ) (28) 

ttfti£17tiU 3©L C (n) t.&tWOUft&m IfM^e (n) fc«fe££ J; Dtfirr*. 
6*»&ffl;&£ft4Sipl/' , i;i/Re f ©*t»ffifc©|ffl©» [0 0 7 6] 

e (n) =L C (n) -201ogio (Ref) 

= 201ogu (R c (n) /Ref) •••(29) 
§kg.&\MZ, ZCDWMmne (n) £X>r-<)>?yT (n-1) fcSXSCfcoTiDlfU f&J«9«^©{l&l! 

(k>o) ttdtiffSIUOtt* £© tf-r*. 

!6IHS*i:3SS©5«^Dv hT-©<7*-f >«BHBP«^VL [0 0 7 7] 

VL (n) =VL (n-1) +Ke (n) 

= VL (n-1) +2 0 1 ogio (Rc (n) /Ref) K 

• • • • (3 0) 

>f-i >»J»3-l«**S26tt, l7U-At (n AGC7>/2tffi^ta 0 3 T* fiMSLttTF 

+ 1SB) Ofi^Dv h31T-©AGC7>7 , 2©>7''f ©il&#J$:£-rs ■&©£?" So 
>?:IS^1-?.fc»©f&J®=J-KXL (n+1) [0 0 7 8] 

U Sft*Dy h31&3Mg-r*ffi©Br£©*-f S^"? 

XL (n+ 1) =VL (n) ••••(19) 
C:©5S(30K (19) J;!)AGC7>72(D^> [0 0 7 9] 

XL (n+1) =XL (n) + 2 0 1 ogio (Rc (n) /Ref)« 



(10) 
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Sfc» a (15) , (3 1) <fct) AGCT>72<D>f-( £„ 
>te#5$©ck?ScH#r£ft> Sff^D-yh31 (n+lS [0 0 8 0] 

B©§{i^D5/h) -r-©y-f>G (n+1) ifi&feZtl 

G (n+1) =G (n) (Ref/R c (n) ) K 



(3 1) 



(3 2) 



t^ot a (3 2) it), R c (n) #»ipl/^M/Re 

[0 0 8 1] 3©<ta{3, ^4©HJE^©TDMAt ; 
©y >»P£fT& 5 Mi fcfiroS©gi«K;j3^T, 

y y?-©K*fcBi»)iJfc£, §«i"<;i'©ffi»T?©aaft£ 
jttiifie-rsjaiflHSftAGCftf^fepifliicrs. 
[0082] (^5 (Dfrnnoms) m 5 ©fga^ie© t 

D^Vth : R c (n) =R S (n) 



z>„ z®m<DMf&&m3<DnmBm (03) hgfrt)* 5 

[0 0 8 3] £©g«««T!ti: N ^OyhfiSfU^I/ 
(2 3 a) 



D<Vth 



R c (n) =R S (n- 1) 



(2 3b) 



c±dr c (n) zmfi-r&t, xvyhms&s&inm 

Reave (n) = (1/N) • 
(2ttk = 0A>?>N- 1 S-PJDII) 
N :»»¥!S«[|lftff*aS«^Dy b» (N£l) 
«*SnBu i©R ca ve (n) l"Wft£.&ltfr 

e (n) =R C ave ( n > -Ref 

mnmim, zvm&m^e (n) ji^-'j>^7 7 

(K>0) h^ilU «4MMSSB20B: % 



[0 0 8 4] 



Rc (n-k) (3 3) 

£>fcH;>j£ftSSipl^;!/R e f hfflnoiSiff e 
(n) ft*SC«t»)iW-r*. 
[0 0 8 5] 

(34) 

<4>mmm^v (n-i) h£#a»u ®jw«^ofl[* 

[0 0 8 6] 



V (n) =V (n- 1) +Ke (n) 

= V (n-1) +K (Reave < n > -Ref) • • • • (35) 
4V >*J»3-K$8£ffl$23fck (n+lf 7 2 

S) ©3MS*ny h31T*©AGC7>7-2ffly^ [0 0 8 7] A G C 7 >7"2 ©$V yfam?— Ptt&SC 

-5fe«>©#Jflil3-|«X (n+1) ££j£U ^e©§ c^rHff^ns. 
fS^D y h31©SM<t tJittJ©^©^ S V^T'AGC [0 0 8 8] 

X (n+1) =X (n) +K (R ca ve (n) -Ref) • • • • (36) 
AGC7>7 , 2ffl^ >tt«Si©«fc-5K:|lff* ©y-f >G (n+1) #ifc££ft3 0 

fl, Si^D7b3 1 (n+lflfflgl^D^b) t [0 0 8 9] 

G (n+ 1) =G (n) -1 0 " K (Reave (n) -Ref)/20 .... (37) 



fct> S (3 7) cttK Reave (n) i:*ipU^;i/R 
eftfflMO»ia i 'h?<i6:4J;5CAGC7>r20 

[0 0 9 0] i©«t-5tls m5©HJSff^©TDMA^ 
7U— A&©§{f;*ny h31T-g:®l^;i/#K<&St§ 



c iwf £fT& d c s a o 

[0 0 9 1] (IB 6 ©IUfi©J&JB) SB 6 ©mifi^JB© T 
DMA^-^SfSSBtt, » 5 ©HJBi5»©«j«*, *f 

stfi-eAGC7>7©y^ >fcflpj»-r*3{3£B£awi 

y Hffl¥*SS[J!£«28©a**?«8cfl[ (^S^i/ft) Kg 

^•r^ , ;-T-D<?-^gf524 &(ixTi^, ^©fte©« 

figtt, m5<DnMffitBi (0 5) ti£frt)#ftOo 
[0 0 9 2] i©g(BiSIB© , ;-7 , -D^ft»24B:, 
^ny Mffl5pigjSi([aJ28A«, (3 3) CfcoTSIJ* 



(11) 
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U Ul^-r^^iSSd b^l/Rcave («) ifcSiC^ [0 0 9 3] 

*\fc3fc*«Mfi (t^^ME) 

L cave ( n ) = 2 0 1 o gio (R C ave (n) ) 
M»H17{^ C©L cave (n) tm^^^Unifi (n) £ff$ 

t>Mt>£tiz>&mi''<)\'R e f cDttmmtom&mMm [0094] 

e (n) =L cave (n) -201ogio (Ref) 
= 2 0 1 o gio (Reave 

(n) /Ref) 



(34) 



mW^lUt, Z(DWMm^e (n) h^-'J^7 7 

(k>o) tzmmv. mfrmnmM*. y^y 

VL (n) =VL (n- 1) +Ke 



(3 5) 



[0 0 9 5] 
(n) 

= VL (n— 1) + 2 0 1 o gio (Reave 

(n) /Ref) * 
■ • • • (3 6) 

[0 0 9 6] 



>f<i K3&£9526{±, AGCZ>:/2fiD 

XL (n+ 1) =XL (n) + 2 0 1 ogio (Reave (n) /Ref) K 

• • • • (3 7) 

AGCT>7"2©y-<>(i^iCcD t td{cSff^tts §fl (n+ 1) 

;*Dyb31 (n+ l#gCDgft;*n y b) f©^>G [0 0 9 7] 

G (n+1) =G (n) (Ref/R C ave (n) ) K • • • • (38) 



71/- Abu©^d>v M*i¥i9SfiV<^T*S^i^x-5i: 

m c n \rm£irz> nmm* a g c <ht& fc-e- s t 
[0098] (* 7 (Dmmvmm) m i ©nas^n© t 

fro fettle, ^^-'JV^^/^i'S'J^^lCWi) 
SIX. So 

[0 0 9 9] CKDSMgfSaHu 0 7fcjjVr.fc5C 31ft 

r (kT g ) = (I (kT s ) 2 + Q 
(k = 0, 1, 2, • • • , M-l) 

R s (n) = (1/M) • 2 r 
(Zfcfck= l*>e>M- 1 *T-iDg[) 

r (kT s ) -.vmtitm^ju 

M : gfi* o y h l*]T-©+f > 7VM» 
JCtD&hW-rSi:, l/^;i>2*lJ£SB27BU (2 2) 

D = R S (n) /R s (n- 1) 
U"c;u£JW£fflS27tt* C©*!l3£bfee*ft^'{r- , J >4? 

g(529{±, AGC7>^ , 2-e®y'f >«DSfl3**ftfl»-rS 
Lt\ S*52o©^-g>^77^^K 



>^7r**$8£ffl529fce*Sl/^;i/M*lJ£SJ27fc, A 
GC7 7 >7'2T-CD^-f ><D£it'm.&ftm-t : £>tzib(DiS.t 

M*i^sp27Q3*isis*cistTx mfj-tzxtr-v 

1) tgfct>#&Oo 

[0 i o o] >^7T^^«^SP29i±, 

[0 10 1] ^©gMSEa-Ctt^ XD'v M*I§fiU^t;i/ 
©JJggB 1 4 Sfi* D y h 3 0 T? 0¥±9SM 1/ R s 
(n) (3) (4) 



(kT s ) 2 ) 1/2 
(kT s ) 



(3) 



(4) 



§{gl"^URs (n) & 1 7U— AhuCDJXDv hrt^pig 
g(S^;uR s (n-1) T?lfc*U Bfc*IS*D#iS5£ 
*nfcMffiVth«fc»)/J^V^S*»**l^4. 
[0 10 2] 



(2 2) 

K2 (Kl, K2>0« K 1 < K 2 ) ftfip-fe, U-< 
l*J£S27^©«3^***D<Vth©»£Ctt % 7 i 

flWUT* 'J^^I©^^r- l J>^77i'ii'KUIW 



(12) 
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7 >? *> k 2 zmtR lx mti-r s„ 

g/fxny h30F*l©¥i9g{Il/^;URs ( n ) tfiAJjL 

fzTsWh m^mwm sou a^sfs^ d <y h * c, 

Rave (n) = (1/N) • Z R< 
(Zlik = 0fr?>N- lg-effl]*) 
N:»ft¥iS«»ftff*-55Wi^Dy h» (N^l) 
«ffS17tt, 3CDR ave (n) fcappU^;HB^»18*» 

e (n) =R a ve ( n ) -Ref 
CfcDfUru ^©MMfB^e (n) fc^ 

fr-'J >^7T^^^gf529*?>ai^?ns^^-'J > 
^77^^Ki (i=l*fcl±2) fcSStUU 

V (n) =V (n- 1) +K i e (n) 



N - 1 y\y— Ajfu©g{f * n y hST'©7D-v MW*9 
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I) ©g{f;*n y MIT-CAGCT^^©^ >fttS; 
^•TSfc»©»JW3-l*X (n+1) ^«CtotS 

X (n+ 1) =X (n) +K i 
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+ Q (mTs) sin (7rm/2) 
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KlfflSifflAG C7>72 ©Hi 
^«*ftf s = 4f c/ (4k + 
2, • • • ) TA/DtitSA/ 
D*ftS35fc» A/DSftSSSOffifcfcttLT^-f 
;m»S37, 38^D-*;i/ffltt«[f s/4©n-*;Wf 
§cos (7rm/2) % sin (7rm/2) (m = 0 , 
±1, ±2, • • •) fc**U ^-*/t>F©|5]*gf£ 
# I SlFg £fiSc# Q SttHJf 5 5 s -f S> * ;m£t*S«S 3 6 

<Wa»ft (p+ (1/2) ) fs (p = 0, ±i, ± 
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in (7rm/2) # (1, 0,-1,0), (0,1, 
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tB8©SgflSJB«i:H«©AGCIM^*fT*i3n*. 
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| S (mTs) | = |I 
S&tt I Q 
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R s (n) : n#I©S(i^o >v ht*©^D 5/ brt¥±9 

LT> 3©R S (n) SSI, &2<D9ffijm<D&m 

«B©*n* Ma^amaus, $fctt83~»6©£ 
ei"*;nt*a$34, itttS7, Mi8©njsjf^©sff 

Sfi©U^M*l£ffl527;Rtf*D y MBW$*l¥ffll5C 
«*&U »l~M!8©|UBB»fcRia©AGC»ff*ff 

&5o 
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t*— *£ft$tfitt» ^-f v^;i/D-^^7-i';i/^39, 40 
ZmzrtZ, A/DSKjftiga©(B^*fflOT^Dy hrt 

e. n> AjftKft agc khw? * 3 c £ #t- 

[0 13 2] 
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ce-raaswiiEftAGCKrf^ftffftdifc^-eta. 

[0 13 3] AGC7>7<DV4>m9H*mm 



4 y*;uB*tt«»361:» t 1 ^ y^;uiSSEtt»fflJ36©ai 

^7-f;U^39fc, A/D*ftS35©ffl*©«?tfi[fctf- 
f¥?-S*&*tfiS}iSffg|54li:, «»tt«Jt3541©aia.fci>3 
«^Dy hrt©3pjgg®U^;|/ftfl|^-rS^Dy hftS 

ffiu^;i/»J^42i:$:il^-C*3t), 5** J>*;un— 
7^;i/*39. 40©tii*ti> SS 1 -Ml 8 ©H«B3KJB©5Wg 

rtseu^ai^a42©ai*tt» f&u $2©$jb&iib 

6 ©HJI0^»©S«*«© l/^;i/S!Rl^aS27»W^ D y 

©5Miss«©i/'<;i/S*)^«27aaf^D y hia^Atf 

gP15t«$&^tl5o 
[0 12 7] C©g{§i2EB©A/Dg&|§35, iS^tfttt 

» 9 anMBIB £ &t> *) 
[0 12 8] «&ttffitt*g|i41f*« A/D^g|^35©m* 
t^^^HS (mTs) ®MI|S (mTs) | fcst 

fr-rso £©fcsmT©H«jw&ft-rs. 

[0 12 9] 

(mTs) | (m:flft) 
(mTs) | <m:3HR) 

• ■ • (5 0) 

So 

[0 13 0] 

5 (kT g ) | (5 1) 
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LfcSWltfc A G CKKWT&fc-B-S - b.WH * So 
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[0 13 5] 3©fiSEtfeS^fT*tdHt©A/D^ 
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[H3] *^B^©B3©^S6ff^t*(tSTDMA7 r - 
*gfISB©«/££^-f y^H, 
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[0 6] *^fl|©i 6 ©^DfJSCiilt I, T DMAt- 



(15) 



1WP09-2471 13 



[07] 7 ©£i^ffifc#tta TDM A^- 

^»BiSH©«riJ&*-r^n y *0, 
[0 8] *»fl8CD»8©|yi0eJBt*it*TDMA7*- 

[0 9] *«raffl*9©IUBgJIBK*tt4TDMA5*— 

[010] *»W©SB1 OCOlWJlCiiltSTDM 

A^-^seaacDflussftjs-r^n 

[011] «©T D M Ar-^ gflSICM^mt 

[012] *«7i/-A&vw*6-r4SMi/'<;uft*"r 

1 ^mm^xtim^ 

2 AGC7>7' 

3 ££4*ttffi 

4, 5, 19 'SiJVS 

6 7T/2^ffl» 

7 £)g|S%£88 

8, 9 D— ^^-t;!^ 

io, ii a/ d seas 



12 ^-.XVt>K«iMU!fflJ 

13 s^-^as^sg? 

14 ZOy\* rt^/f U^^iH^gU 

15, 28 *n v MH?ig$lgas 

16, 25 Sipl^Mg^gB 
17 «*S 

18, 29 *>r-y >V77'*9ft£.Sl 

20 9t£>8t*gs 

21 flngfi 

22 17 1/-AII§§ 

23, 26 £W >ffl»3-KS6£Sli 

27 l^;i/M*J5£ft5 

30, 31 g^C^I^D y \ 

32, 33 S/lU-<;i/ 

34 XZiy hrtaeu^l/BJftfiP 

35 A/DS»S 

36 T^S^I/flSSEtfcttffl 
37, 38 T^S^UgJIS 

39, 40 ^^;i/D— M*:7^;!/£ 

41 msmmmm 

42 ^D7h rtSM U^;i/SiJ^gB 



[012] 




(16) 



4WF09-247 1 1 3 



[Ell] 



[09] 




A < 




(17) 



*SH¥09-24 7 1 1 3 




(18) 



4WF09-2471 13 



[m3] 



[010] 




cn 







4 




V— 

e 

v / 




o 








<N LL 




V 




IK 





I W 

A 



CO 
CO 



o 
o 
o 



U_ 

a. 

v —I 

— * — 



cn 



■R 

CM 

"h 

A 
fs 
o 
o 
< 



$J re 

H- □ m 



Did 

« 

■E" 



9a 



km 



(19) 



1WP09-2471 1 3 



[04] 




(20) 



4WP09-2471 13 



[05] 



k i 



i 



0 



(A 
I— 



9 -e 



K 




33 
5* 



OQ 



CD 
O 



□ 

K 



a as 
k rN 



K 



I- 

.jj 



CSJ 



(21) 



1WP09-24 7 1 13 




(24) 



4WF09-2471 13 




»SiJII»«*rp}i*E«lft*0TI 3# 1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LB FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




